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other appliances suitable for use in ships.” Appa¬ 
rently the reader is expected to acquire that in¬ 
formation from illustrations which seldom show 
more than the outside appearance of the appa¬ 
ratus, and often show nothing - at all but a cast- 
iron case ! There are some more detailed dia¬ 
grams, but too many of them refer to machines or 
apparatus which could only now be purchased in 
the electrical equivalent of the old clothes shop. 

The book will certain!}' enable the sea-going 
engineer to distinguish between a search-light and 
a telephone, or between a dynamo and a switch, 
but we fear he would be very much at sea when 
anything went wrong if his knowledge was not a 
great deal deeper than that in the book. 

It may be the printer’s fault that a very ordin¬ 
ary Welsh name is given as that of one of the 
celebrated builders of high-speed engines, and 
that Mr. Marconi’s has been associated with his 
great rivals. But these errors sufficiently well 
typify much of the contents of the book. 

David Robertson. 

Dm Insekten Mitteleuropas insbesondere 
Deutschlands. Edited by Prof. C. Schroder. 
Band iii. Hymenopteren (Dritter Teil) Die 
Gallwespen (Cynipidae). By Prof. J. J. 
Kieffer. Die Blatt- und Holzwespen (Tenthre- 
dinoidea). By Dr. E. Enslin. Pp. xiii + 2134- 
viii plates. (Stuttgart: Franckh, 1914.) Price 
7.20 marks. 

The third part of the third volume of the 
“ Insects of Central Europe,” so ably edited by 
Prof. Chr. Schroder, of Berlin, contains an 
account of the gall-wasps (Cynipidae) by Dr. J, J. 
Kieffer, and of the saw-flies and wood-wasps 
(Tenthredinidae) by Dr. E. Enslin. In both cases 
the systematic description is preceded by an 
effective introduction dealing with structure, life- 
histories, and ecology. Thus we find a very clear 
account of the various theories of gall-formation 
by Cynipidae and of parthenogenesis in Tenthre¬ 
dinidae. The volume is very well illustrated, both 
as regards the text figures and the coloured 
plates. 

Bartholomew’s Orographical Map of Central 
Europe, shoiving Political Frontiers. Scale: 
3i’5 English miles to 1 in. Price 2s. 6 d. net. 
Bartholomew’s War Map of Europe and the 
Mediterranean, Scale : 86 miles to 1 in. Price 
is. net. (Edinburgh : John Bartholomew and 
Co., 1914.) 

Nothing assists an intelligent appreciation of the 
details of military campaigns more than good 
maps of the areas concerned. The maps before 
us are excellent. The first enables the reader of 
war news to realise the intimate interdependence 
of strategy and land relief; and the second depicts 
boldly the present extent of the European terri¬ 
tories of the nations at war. Both maps are pro¬ 
duced in the workmanlike manner for which the 
Edinburgh Geographical Institute has long been 
well known. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the •writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

Soldiers as Anthropologists. 

In Nature of December 3 (p. 383) there appeared 
a brief abstract of a paper communicated by Mr. 
Reginald A. Smith to the Royal Anthropological Insti¬ 
tute on behalf of its author, ■ Major E. R. Collins, 
D.S.O., now a wounded prisoner of war in Germany. 
The paper is not only an important contribution to 
our knowledge of the prehistoric stone implements of 
South Africa, but is evidence that a brave and capable 
soldier may, while helping to shape the history of his 
own time, give material assistance in unravelling the 
past history of the country through w’hich he may be 
campaigning. 

Major Collins collected the material for his paper 
while engaged on trenching operations during the late 
Boer war. These operations extended over a large 
part of South Africa—from Cape Colony to the Trans¬ 
vaal. The trenches were usually cut to a depth of 
5 ft., and often crossed terrace deposits, which are 
presumably of Pleistocene age. It was whilst engaged 
on these operations that Major Collins made his col¬ 
lection of the stone industries of the ancient inhabi¬ 
tants of South Africa, keeping systematic records 
of the deposits in which the implements occurred, 
and the levels at which the various types were found. 
That Major Collins’s interest in anthropology did not 
interfere with his military duties may be inferred from 
the fact that he earned the Distinguished Service 
Order. 

Mr. Reginald Smith has directed my attention to 
an earlier instance of a soldier utilising military 
operations for the progress of anthropology. In the 
journal of the Anthropological Institute for 1884 
(vol. xiii., p. 163) there is a paper, also on South 
African implements, contributed by Major H. W, 
Feilden, which was described by the late Mr. Hyde 
Clarke, vice-president of the institute, as “remarkable 
for the circumstances under which the information. 
was obtained—on the march, in the battlefield, and 
through the perils and vicissitudes of war.” Major 
Feilden made his observations during the campaigns 
in Natal, 1881-82. I have little doubt that some of 
our French colleagues, amidst all the dangers and 
anxieties which attend the present war, will avail 
themselves of the opportunities presented bv the ex¬ 
tensive trenching operations in northern France to 
extend further our knowledge of prehistoric times. 

I have headed this note “Soldiers as Anthropo¬ 
logists,” but I may be pardoned if, at the present 
time, I direct attention to another side of the matter, 
“The Anthropologist as Soldier.” In a letter I had 
lately the honour to receive from Prof. Manouvrier, 
secretary to the Society of Anthropology of Paris, I 
was grieved to learn that “Nous avons perdu en 
France un anthropologiste archdologue des plus 
estimes, M. Dechelette, capitaine de territoriale, tue 
dans une charge h la tete de sa Compagnie.” M. 
Dechelette was author of a standard work, “Manuel 
d’Archdologie prehistorique Celtique et Gallo- 
Romaine,” the third volume of which appeared during 
last year. M. Ddchelette did not allow either his past 
or present services to science, his family ties, or his 
age—he was fifty-nine—to stand betweerf him and 
what he considered his duty to his country. Although 
a great number of its members—including many of 
the most eminent anthropologists in Europe—are on 
active service—-some have fallen, some wounded, and 
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others decorated for bravery in the field—the Societe 
d’Anthropologie still continues its meetings. I was 
able to inform Prof. Manouvrier that the sister society 
in London, in common with other English scientific 
societies, also continued its meetings, that many of 
its members—including the honorary secretary and 
assistant-secretary, had volunteered for active service, 
and that a member of the council (Major S. L. Cum¬ 
mins) had been decorated with the Legion of Honour. 

“Pour moi,” writes Prof. Manouvrier, in conclud¬ 
ing his letter, “je ne puis plus qu’un vetfiran—un 
ancien volontaire de 1870. Je fus ainsi un tres obscur 
compagnon d’armes de notre aimd Lord Kitchener.” 

Royal College of Surgeons, Arthur Keith. 

Lincoln’s Inn Fields, W.C. 

A Central Thought of Vector Analysis as used 
in Physics. 

Vector analysis is now recognised fully as furnish¬ 
ing standard modes of expression for many ranges 
of mathematical and physical thought; and mean¬ 
while, the atmosphere of the physical thought especi¬ 
ally is continually reacting upon the newer analytic 
method, and adapting it with preciser discrimination 
to the needs of actual use. Thus the dichotomous 
arrangement of quantities as scalar or vector has 
been supplemented by the tensor-triplet as a iertium 
quid, vectors are habitually’ grouped as free or local¬ 
ised, pseudo-scalars have been set off from pure 
scalars. Something has been done, too, through the 
influence of ascertained physical connections, toward 
unifying discrete formal results by’ appreciating real 
underlying articulation. Such advances as are made 
deserve immediate incorporation in the accepted text, 
as likely to render the methods more widely avail¬ 
able ; and the serving of that end has suggested 
presenting the notes that follow. 

Most of the orthodox Sines of development leave 
scalar product and vector product isolated from one 
another, each sharply differentiated by its own special 
definition. And an impression is then ordinarily felt 
that the novel characteristics of vector analysis in 
cutting through the rules of algebra centre upon the 
vector product. What there may be of exaggeration 
in this impression can be corrected by very simple 
and accessible considerations. First we may observe 
that an axial vector and a vector product are essen¬ 
tially two aspects of the same conception, the former 
being potentially resolvable into two factors determining 
an oriented area that is at the same time the geo¬ 
metrical basis of the vector product. But the pro¬ 
jection of areas and their graphic representation by 
their measured normals are familiar elementary 
notions; while the assignment of “circulation” 
round the perimeter to an area, being necessary in 
order to complete the plan of conventional representa¬ 
tion, must be expected to appear also in the equiva¬ 
lent vector product. In fact, the rule for sequence 
of the factors there and the change of sign upon 
reversal of that sequence are only assignment of cir¬ 
culation scarcely disguised. To establish the con¬ 
nection is to restore the emphasis of Grassmaun’s 
thought where it may have been neglected. 

At another point current procedure is apt to dis¬ 
locate the vector product from its natural or original 
setting, and encourage a misleading effect of anti¬ 
thesis where there is in reality' more nearly a com¬ 
plementary relation. When a scalar product and its 
corresponding vector product are introduced separately 
and held apart by exclusive stress upon their diver¬ 
gence of type, an instructive link uniting them is lost 
sight of or ignored. At their source-they are linked 
in that completer combination of two vectors accord¬ 
ing to the fundamental idea of multiplication of 
which they are partial aspects. Again it is Grass- 
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maun who more than hints at this very point of view 7 , 
presented also in a somewhat different dress by the 
quaternion and the dyad. For purposes of elementary 
introduction the relation in question comes, perhaps, 
most clearly into prominence if the vector factors to 
be combined are from the outset of this particular 
development written each as - a “ semi-cartesian ” 
trinomial, yielding thus nine terms for the presenta¬ 
tion of the completed combination. On inspection 
three of these terms are obviously scalar; they con¬ 
stitute the “ scalar product ” (or expressed more fully 
the “scalar side of the product”). The remaining 
six terms are just as obviously to be accepted as 
vectors in their nature; together they constitute the 
“vector product” (or the complementary “vector 
side of the product ”). These mutual complements 
make up the complete expression into which they 
enter, though they cannot coalesce, very much as a 
complex quantity contains a real term and a detach¬ 
able imaginary term. 

The value of the more inclusive statement is to be 
rated still higher in its justifiable extension to the 
combination of Hamilton’s operator with a field- 
vector, which is also expressible formally as the ex¬ 
panded product of two trinomials, the nine terms of 
which, here too distinguishable as scalar and vector to 
unstrained interpretation, are presently grouped under 
the headings “divergence” and “curl.” For the 
complete combination that might be written (w) 
is intended to place in our hands by its results a 
means of specifying with ail reasonably attainable 
detail the local peculiarities of distribution for the 
field-vector. And here the usual partition of the 
specification into apparently quite disconnected 
divergence and curl seems plainly artificial at first 
sight, and becomes yet more so as we trace out the 
intimately complementary character of the two items 
in the description. It will always be helpful to eman¬ 
cipate ourselves from the formal constraints of our 
algebra, which here, for example, in a degree forbid 
the association of scalar and vector parts, and aim 
on the contrary, through the choice of orthogonal 
components, at a segregation at once complete and 
reduced to simplest terms. We remember with profit 
that one maih office of the vector analysis is to do 
away' with those mechanical features of algebra 
which contribute nothing or little to the progress of 
thought. Frederick Slate. 

University of California. 


Science and National Needs. 

In a recent issue of Nature (October 29, p. 222) 
the remark occurs :— 

“ In this hour of national emergency there is no 
time to be lost. We cannot all be soldiers, but we 
can all help, we men of science, in securing victory 
for the allied armies. Every day lost means the 
destruction of a number of our fellow-countrymen and 
of our allies, and the sooner we co-operate for the 
good of the nation the sooner will the war be over.” 

Acting upon the suggestion, and bearing in mind 
the manner in which the dew-ponds on Salisbury Plain 
suffered during the drought of 1911, I immediately 
offered my services to the War Office, to advise as to 
the digging of dew-ponds and the choice of sites for 
them. 

I find that there is not now so great a necessity for 
them there as formerly, as water has been laid on to 
many of the camps, but should the necessity arise 
anywhere that camps are placed, the War Office has 
my offer before them. 

I write this in order to encourage others to do what 
in them lies. Edw'ard A. Martin, 

285 Holmesdale Road, South Norwood, S.E. 
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